Abstract. The neurotoxicity of the v-diketone 3,4-dimethyl-2 ,5-hexanedione(DMHD) was studied to determine the distributi on of the neuropathologic changes and the temporal sequence during the intox ication period and following five and 15 week s of reco very. Intoxic ation with 3,4-dimethyl-2,5-hexanedione at a daily dose of 0.25 mmoles/kg led to a profound clinical neurop ath y, resulting in paral ysis of all four limbs after 12-15 days. The cumulative toxic dose for this 'Y-diketone was 3-4 mmolcs/kg, indicating that dimethyl substitution increased the neurotoxicity of ' Ydiketones by a factor of 20-30. The neuropathy was characterized histologically by gian t axonal swellings in the proximal axon of the lower motor neuron in a distribution similar to lOPN (p ,p' -iminodipropionitrile)-neuro pathy, with swellings in the anterior horn , intra spinal anterio r root, and the proximal anterior root. The se swellings developed from six to 12 day s of intoxication and were still evident afte r 15 week s of recovery. The fact that dimeth yl sub stitution of 2,5-hexanedi one accelerat ed the neuropathy and was characte rized by proximal axonal swellings has two important implications: I) that formation of pyrrolc derivative s may be an import ant step in the pathogenesis of v-dikctonc neuropathies. and 2) that the neurofilament neuropathies may represent a continuum of toxic neuropathies in which the rate of action of the neurotoxin ultimately determines the proximo-di stal location of the axon al swellings.
INTRODUCTION
The hexacarbon solvents lead to a dist al polyneuropathy after prolonged industrial exposure (I, 2) or intentional inhalation of the vapors for their euphoric effects (3, 4). Numbness and paresthesias in a stocking-glove distribution are the initial symptoms, which often continue to progress for a period of two to four months after cessation of exposure (1, 3, 4) . The histologic hallmark of the neurotoxicity in the peripheral nervous system (PNS) is the presence of giant pre-nodal axonal swellings in the distal, pre-terminal axon (5, 6, 7). These swellings are predominantly composed of neurofilaments which are often arranged in whorls and tangles. There is a paucity of microtubules and other axonal organelles , which are often located at the periphery or in discrete channels within the neurofilament accumulations (5, 7). Similar axonal swellings have been detected with Glees and Marsland's silver stain for axons in many areas of the central nervous system (CNS) (8). Although Wal-
